Complete amino acid sequence of the type III isozyme of rat hexokinase, deduced from the cloned cDNA.
Clones containing cDNA coding for the Type III isozyme of rat hexokinase (ATP:D-hexose 6-phosphotransferase, EC 2.7.1.1) were isolated from a library prepared in lambda gt10 with rat liver mRNA. Three clones were characterized. Their composite sequence includes the entire coding region for Type III hexokinase, 3' untranslated sequence extending into the polyadenylated region, and 80 bp of 5' untranslated sequence. Extensive similarity in sequence of N- and C-terminal halves of the enzyme, previously seen with the Type I isozyme, is consistent with the view that these 100-kDa mammalian hexokinases are the evolutionary result of duplication and fusion of a gene coding for an ancestral hexokinase having a molecular weight of approximately 50 kDa. Extensive similarities are seen between sequences of the Type I and III isozymes, and those reported for mammalian glucokinase (also called Type IV hexokinase) and for the hexokinase and glucokinase of yeast. Residues thought to be involved in catalytic function are highly conserved in all of these enzymes. Based on a quantitative comparison of sequence similarities, it is concluded that the 50-kDa mammalian glucokinase is more closely related to the 100-kDa mammalian enzymes than it is to the 50-kDa enzymes from yeast. One interpretation of this might be that the mammalian glucokinase arose by resplitting of the gene coding for the 100-kDa mammalian hexokinases.